Human attitudes towards herpetofauna: The influence of folklore and negative values on the conservation of amphibians and reptiles in Portugal by Ceríaco, Luis MP
JOURNAL OF ETHNOBIOLOGY 
AND ETHNOMEDICINE
Human attitudes towards herpetofauna: The
influence of folklore and negative values on the
conservation of amphibians and reptiles in
Portugal
Ceríaco
Ceríaco Journal of Ethnobiology and Ethnomedicine 2012, 8:8
http://www.ethnobiomed.com/content/8/1/8 (8 February 2012)RESEARCH Open Access
Human attitudes towards herpetofauna: The
influence of folklore and negative values on the
conservation of amphibians and reptiles in
Portugal
Luis MP Ceríaco
Abstract
Background: Human values and folklore of wildlife strongly influence the effectiveness of conservation efforts.
These values and folklore may also vary with certain demographic characteristics such as gender, age, or education.
Reptiles and amphibians are among the least appreciated of vertebrates and are victims of many negative values
and wrong ideas resulting from the direct interpretation of folklore. We try to demonstrate how these values and
folklore can affect the way people relate to them and also the possible conservation impacts on these animals.
Methods: A questionnaire survey distributed to 514 people in the district of Évora, Portugal, was used to obtain
data regarding the hypothesis that the existence of wrong ideas and negative values contributes to the
phenomenon of human-associated persecution of these animals. A structural equation model was specified in
order to confirm the hypothesis about the possible relationships between the presence of perceptions and
negative values about amphibians and reptiles and persecution and anti-conservation attitudes. Sociodemographic
variables were also added.
Results: The results of the model suggest that the presence of folklore and negative values clearly predicts
persecution and anti-conservation attitudes towards amphibians and reptiles. Also, the existence of folklore varies
sociodemographically, but negative values concerning these animals are widespread in the population.
Conclusions: With the use of structural equation models, this work is a contribution to the study of how certain
ideas and values can directly influence human attitudes towards herpetofauna and how they can be a serious
conservation issue.
Background
Not all animal species, whether endangered or not, are
fortunate enough to be appreciated by humans. While it
is true that aesthetic reasons are not (or should not be)
scientifically accepted when carrying out conservation
measures, the fact remains that aesthetics greatly influ-
ences the support given by the public and various deci-
sion-making bodies to the preservation of many species
[1]. It is easier to justify the preservation of more
aesthetically pleasant species than less appreciated
species [2]. Considering this, species like the giant
panda (Ailuropoda melanoleuca) and dolphins are often
used as symbols by famous organizations or environ-
mental protection agencies and are called “flagship spe-
cies”. They are ambassadors for conservation and their
protection contributes to the preservation of other
organisms in their ecosystems [3,4]. Human preferences
among different types of organisms have influenced the
provision of conservation resources toward large charis-
matic species [5] and what are largely considered by the
public to be more attractive vertebrate groups [6]. Birds,
mammals, and fishes may have been more privileged
and protected because they are more socially accepted
than reptiles, amphibians, and invertebrates [7];
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also mammals, but they are regarded as similar to rep-
tiles or invertebrates. The Iberian wolf (Canis lupus sig-
natus) is another exception to this rule and illustrates
the factors affecting wildlife conservation. In Portugal
the wolf’s image (e.g., as a bloodthirsty, demonic, man-
eating animal) has been influenced by negative values,
folklore, and mythologies and it has been perceived as a
threat to regional pastoralist economies [9]. Fear and
competition for food create a conflict between the wolf
and man, leading to persecution and deliberate extermi-
nation of wolves [9]. The perception that a particular
animal is dangerous and aggressive to humans, like the
Iberian wolf in Portugal, has led to other similar situa-
tions for other large carnivores all over the world, as
documented in other studies [10-20].
Although reptiles and amphibians are not responsible
for major economic losses and most are harmless, they
are feared and persecuted [21,22]. In fact, many reptiles
are quite useful for human beings, not only as sources
of food [22], medicines [23], and raw materials [21], but
also in terms of ecological equilibrium. Despite this use-
fulness to human beings, many animals are seen as dan-
gerous and are persecuted. For instance, despite its
ecological importance and role in preventing mosquito
plagues, the gecko is seen as a poisonous and evil ani-
mal and is therefore persecuted in Portugal [24]. Knight
[8] showed that most people disdain creatures that
represent little threat to humans. These fears are often
irrational and might be connected to animal phobias
[12], cultural issues [12,25], and emotional reactions [8].
Aspects of human evolution might also have led to fears
of these animals. Sagan [26] suggests that the human
fear of reptiles could be a result of the ancient condi-
tions in which the first mammals evolved. In addition to
that, he suggests that these fears may even be an evolu-
tionary heritage. The high prevalence of fear of snakes
and other animals among humans and other primates
suggests that this fear is the result of an ancient evolu-
tionary history, and genetic variability may explain why
not all individuals harbor these phobias [27,28].
Morris and Morris [29] reported that in Britain 27% of
the children interviewed stated that snakes were the
least liked animal and that 24% of people said that
snakes were the animals whose conservation status they
cared about least. Agras et al. [30] reported that in a U.
S. study, fear of snakes was the most intense compared
with other animal phobias in the country, and this fear
was prevalent in 38% of women and 12% of men inter-
viewed. Fear of certain animals constitutes a great num-
ber of phobias, such as fear of spiders (arachnophobia),
insects (insectophobia), rats (musophobia), and snakes
(ophidiophobia), with snakes being at the top of the list
globally [31]. Phobias associated with snakes and spiders
are the most common phobias in Western societies and
may result in part from genetic predisposition associated
with the risk experienced by humans during their evolu-
tion, resulting in a process known as biophobia [32].
These types of feelings towards animals are what Kellert
[14,25,33] defines as negative values in his typology of
attitudes towards animals.
The causes of human persecution of animals have var-
ious natures [17,19,20,24,34], and the existence of a
large number of myths, stories, and misconceptions
(some of them resulting from the direct interpretation
of local folklore) may be largely responsible for some of
this persecution [19,22]. In Portugal, there are a large
number of such folklore tales about reptiles and amphi-
bians [22,24,35,36], mostly depicting reptiles and amphi-
b i a n sa se v i la n dd a n g e r o u sa n i m a l s .T h e s et y p e so f
misconceptions are just more ideas to add to the vast
list of erroneous ideas and negative values about reptiles
and amphibians. The idea of threat or potential harm to
humans is one of the main reasons for disliking animals,
and the prevalence of perceptions rather than actual
bio-ecological characteristics is also the most important
reason for the preference for certain types of animals.
All of those folklore, ideas, perceptions, and values are
a very important part of the human relation with ani-
mals (besides the more “scientific” zoological
approaches) and can be considered as a part of the
human relation with animals, or “ethnozoology”.
According to Alves et al. [37] we can define ethnozool-
ogy as “the variety of interactions (both past and pre-
sent) that human cultures maintain with animals” and
this type of study “has its roots as deep within the past
as the first relationships between humans and other ani-
mals”. Although dealing with a very vast and important
area–all the types of human relations with animals–
these studies are still not very common worldwide,
except in Brazil [37], where many studies have already
been done. In this regard, as a sub-part of ethnozoology,
ethnoherpetological studies are even less common
worldwide. Ethnoherpetology can be defined as the
study of people’s relations with and knowledge about
reptiles and amphibians. Worldwide there are few stu-
dies on the topic, and existing ones are mainly concen-
trated in Africa [38-40], south America [41-45], and
Asia [46-49]. In Europe these types of studies are very
rare [50-52] and in Portugal, apart from some anecdotal
references in some herpetological publications or in old
general ethnographic studies, there are also few studies
on the topic [24,35,36]. Studies presenting situations in
which this type of knowledge has a negative impact on
conservation are few, and almost none have ever estab-
lished a clear link between the presence of folklore,
negative values, and preferences and persecution and
anti-conservation attitudes towards reptiles.
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common these tales, folklore, misperceptions, and nega-
tive values are in societies and how these factors can
contribute to the persecution of reptiles and amphibians
and affect their conservation. Although the theme is
quite common and is reported as anecdotal information
in the literature on herpetology, conservation biology,
and ethnozoology [3,4,21,22,35], few studies have been
dedicated to understanding how the presence of these
topics may or may not influence peoples’ attitudes
towards reptiles and amphibians. This work is intended
to be an early contribution to clarify the situation. Thus,
the general objectives of this study were to analyze
human values and folklore about herpetofauna and their
possible relationship with the persecution which this
fauna suffers.
Methods
Study area and participants
This study was conducted in the district of Évora,
southern Portugal, from January to July 2009. The sur-
veys were conducted in two urban areas, Évora and
Montemor-o-Novo, and six rural areas, Valverde, Evora-
monte, Mora, Borba, Mourão, and Vila-Viçosa. Partici-
pants were randomly selected in public places such as
public squares, waiting rooms, schools, shops, cafes, and
homes in the various locations of the study. The aim
was to obtain a representative sample of the population.
The minimum age of survey respondents was 14 years
and the maximum was 81 years. A total of 514 persons
participated in this investigation, comprising 261 males
and 253 females, 283 from urban areas and 231 from
rural areas. Informed consent was given by those
interviewed.
Species focused on in the study
We created two major study groups, amphibians and
reptiles, following the Portuguese folk taxonomy for
amphibians and reptiles, and these two were then
divided into nine minor groups, each representing a par-
ticular type of animal among the herpetofauna of the
region, equivalent in most cases to the family taxon
(Table 1). Therefore the reptile category comprised six
groups, namely turtles, geckos, small lizards, big lizards,
snakes, and vipers, representing 16 species that occur in
the study region [53] (see Table 1), and the amphibians
category comprised three groups, namely salamanders &
newts, toads, and frogs, representing 14 species that
occur in the study region [53] (see Table 1).
Procedure
Participants were randomly selected in public places,
informed about the methodology and objectives of the
study, and, after obtaining their informed consent to
participate, the data were collected and respondents
were assured that their identities would remain confi-
dential. All of the interview and questionnaire followed
a pre specified protocol to assure that no differences
would exist between interviews. The questionnaire was
accompanied by a pamphlet with photos representing
the various animals in the study. All the surveys were
done during the day between 10.00 and 17.00 hours,
and were done presentially. After the data were col-
lected, all issues concerning the herpetofauna were then
clarified in a brief leaflet about environmental awareness
to address some doubts and misconceptions shown by
the respondents. The whole process of data collection
and environmental information took between 20 to 30
minutes.
Questionnaire construction and measures
Three different scales were built, each representing a
different latent variable or construct, and turned into a
questionnaire. The latent variables are hypothetical con-
structs which are not measured directly but estimated
from a set of indicator items [54,55] that can be directly
observed and measured. As for the development of the
three different constructs, beliefs and generalized ideas
about reptiles and amphibian si nt h ee n t i r eP o r t u g u e s e
population were collected. This collection was carried
out based on conversations about the animals with dif-
ferent people, namely university ecologists, biologists,
and sociologists, and also by collecting literature in sev-
eral books and documents. The scale for measuring the
construct “folklore” was generated on the basis of gen-
eral ideas and features that local people associate with
wildlife, especially reptiles and amphibians, in Portugal.
It was initially composed of 11 items, of which three
were formulated in a positive way (e.g. “They are impor-
tant to the ecosystem” or “It’s completely harmless”),
while nine were negatively worded (e.g. “When one of
these animals sees a human, the animal usually attacks”
or “They are dangerous to humans”). Nine items were
statements regarding the bio-ecological characteristics of
animals (e.g. “It’sp o i s o n o u s ” or “It’s important to the
ecosystem”), while the other three referred to the per-
ception of their behaviors. Participants were invited to
express their views on a range of 10 values dedicated to
these constructs, ranging from zero ("I totally disagree”)
to 10 ("I totally agree”). Although that folklore related to
amphibians and reptiles is much more complex than the
present items, these statements are simplified versions
of the local stories and ideas, presenting the basis of
those. The “negative values” construct consisted of 11
statements revealing negative feelings and/or fears
towards different animals. Examples of items for this
scale are “I like the animal” or “The animal gives me
nightmares.” Participants were invited to express their
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zero “Does not apply to me” to 10 “Fully applies to me.”
A 10-value scale was created to measure the “persecu-
tion/anti-conservation” construct. This scale contains
items that refer to legislation (for example: “Ia g r e et h a t
these animals are protected by law”) and the relationship
that people have with animals (for example: “It e n dt o
kill them when I encounter them” or “If there was a
population of these animals in my yard, I would take
measures to eradicate it.” Participants were again asked
to express their views on a 10-value scale ranging from
zero “Does not apply to me” to 10 “Totally applies to
me.” Reliability analyses for the scales used were con-
ducted by considering Cronbach’s alpha as an indicator
of internal consistency [54]. One-way ANOVA tests (p
< .05) were used to explore how the perceptions and
negative values (dependent variables) varied with the
sociodemographic factors of location of residence, gen-
der, education, and age.
Structural equation modeling
The use of structural equation models (SEMs) is com-
mon in investigations in several fields including conser-
vation biology [56], environmental psychology [8,57],
and human dimensions of wildlife [58]. We specified an
SEM using AMOS (SPSS Inc., Chicago, Illinois, USA) in
order to confirm the hypothesized relationships of con-
servation with the rest of the assessed factors. SEM con-
tains two identifiable models: the measurement model
and the structural model. The first one is basically a
confirmatory factor analysis in which the relations
between every factor and its supposedly observed vari-
ables are specified [59] and the validity of these relations
is tested. High and significant lambdas (i.e., factor
Table 1 Groups presented in the study and the species represented by each group
Group Species represented and IUCN Conservation status in Portugal
Amphibians Salamanders and newts Salamandra salamandra (LC)
Pleurodeles waltl (LC)
Triturus boscai (LC)
Triturus marmoratus (LC)
Frogs Pelophylax perezi (LC)
Discoglossus galganoi (NT)
Hyla arborea (LC)
Hyla meridionalis (LC)
Toads Pelobates cultripes (LC)
Pelodytes punctatus (NE)
Alytes cisternasii (LC)
Alytes obstetricans (LC)
Bufo calamita (LC)
Bufo bufo (LC)
Reptiles Turtles Mauremys leprosa (LC)
Emys orbicularis (EN)
Geckos Hemidactylus turcicus (VU)
Tarentola mauritanica (LC)
Small lizards Podarcis hispanica (LC)
Psammodromus hispanicus (NT)
Psammodromus algirus (LC)
Big lizards Timon lepidus (LC)
Snakes Coluber hippocrepis (LC)
Coronella girondica (LC)
Elaphe scalaris (LC)
Macroprotodon cucullatus (LC)
Natrix maura (LC)
Natrix natrix (LC)
Malpolon monspessulanus (LC)
Vipers Vipera latastei (VU)
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for the assessed factors. In turn, the structural model
contains the relations between factors as well as the
relations between manifest variables and latent factors.
In addition, goodness of fit indicators (chi-squared,
NNFI, and CFI practical goodness of fit indexes,
RMSEA, etc.) reveal whether or not the data support
the adequacy of the hypothesized factor structure and
the pattern of presumed interrelations between factors
[54,59,60]. The overall fit of the partial mediation model
was assessed using five indicators (X
2, X
2/df, NNFI, CFI,
and RMSEA). Marsh and Hocevar [61] suggest that the
chi-square should be evaluated in relation to the model’s
degrees of freedom; an X
2/df ratio of 2:1 to 5:1 indicates
an acceptable fit [60]. Values higher than 0.90 indicate
acceptable fit of the CFI and NNFI indicators [60].
Values for the RMSEA should be less than 0.08 for
acceptable fit. In this study, three factors were pre-speci-
fied within the first SEM to be tested. They were per-
ceptions, negative values, and persecution/anti-
conservation (endogenous factors). Age, location, educa-
tion, and gender were added into the model as demo-
graphic covariates (independent factors). Folklore,
negative values, and the demographic indicators were
specified as predictors of persecution. Covariances
between the endogenous factors and the rest of the
independent factors were estimated. Then we tested two
SEMs: one for reptiles and another for amphibians.
Results
Invariable statistics
The invariable statistics (Table 2) demonstrate that the
influence of folklore (mean = 4.6) and negative values
(mean = 4.6) is higher for reptiles (mean = 3.8) than for
amphibians (mean = 3.4). Persecution is higher for rep-
tiles (mean = 3.8) than for amphibians (mean = 2.4). In
all cases the scales used showed good reliability coeffi-
cients (Cronbach’s alphas), with alpha equal to 62% or
higher (Table 2).
T h ep r e s e n c eo fs u c hf o l k l o r ea b o u tr e p t i l e sv a r i e d
between locations of residence (p < .05), with rural peo-
ple having it more present than urban people, between
educational levels (p < .001), with less educated people
having also it more present than more educated ones,
and between ages (p < .001), with younger people more
affected that older people (Table 3). For amphibians,
folklore varied significantly only between ages (p =
.001), with older people having more of this ideas than
younger ones, and between educational levels (p < .001)
with, surprisingly, more highly educated people having
presenting more folklore ideas than less educated people
(Table 3).
A negative value reflects the fact that the disdain for
reptiles is widespread throughout the population, and
no significant differences were found between any of the
sociodemographic variables. In the case of amphibians,
the only variable that showed significant differences was
gender (p < .001), with women showing more dislike for
amphibians than men (Table 4).
Structural equation model
All of the lambdas were significant (p < .05) and the
values of covariances between factors were lower than
the values of those lambdas, which indicates divergent
(discriminant) validity. For reptiles Figure 1 shows that
the presence of wrong perceptions and negative values
directly influences persecution and anti-conservation
attitudes. Folklore had a 0.41 correlation with negative
values. Gender was significantly correlated with negative
values with a correlation of 0.36. Location of residence
was not significantly correlated with any other factor,
while education was significantly correlated with nega-
tive values and with folklore, with correlations of -0.15
and -0.16 respectively.
Folklore and negative values were positively and sig-
nificantly linked to persecution, with salient structural
coefficients of .24 (p < .001) and .62 (p < .001) respec-
tively. The sociodemographic characteristics locale and
education were significantly linked to persecution: peo-
ple with lower levels of education were more likely to
persecute these animals than those with higher levels of
education (p =- . 1 4 ;p = .004) and rural people were
more likely to do so than urban residents (p =. 1 3 ;p=
.01). These four variables explained 84% of the variance
of the persecution and anti-conservation attitudes.
For amphibians, Figure 2 shows that the presence of
wrong perceptions and negative values directly influ-
ences persecution and anti-conservation attitudes. The
presence of folklore was also related to the presence of
negative values; that is, people who have folklore also
have negative values towards amphibians. Gender also
affects the presence of negative values, with women hav-
ing more negative values towards these animals than
men, and locale of residence also influenced the pre-
sence of folklore, with urban people being more likely to
have these ideas about amphibians. The sociodemo-
graphic characteristics locale and education were signifi-
cantly linked to persecution with a structural coefficient
of .12, while gender had a significant link to persecution,
with a salient structural coefficient of .-14, indicating
that men are more likely to persecute amphibians than
females. Although the p-value associated with the statis-
tical indicator chi-squared was found to be significant,
the values of NNFI and CFI were higher than .90 and
the RMSEA value was .055, indicating that the data sup-
ported the specified model [54,59,60]. These four vari-
ables explained 78% of the variance of the persecution
and anti-conservation attitudes.
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What people feel and believe about the environment
determines their attitudes towards it [62]. The results
suggest that the human persecution and anti-conserva-
tion attitudes towards reptiles and amphibians are
explained by the presence of folklore and negative values
and that sociodemographic variables also affect the pre-
sence of these ideas and values. Also, folklore about rep-
tiles and amphibians showed a significant relationship
with negative values towards these animals. These
results are similar to those of Prokop and Tunnicliffe
[63], who found that wrong perceptions about bats and
spiders, resulting from the interpretation of common
folklore, also showed a significant relationship with
negative values. Also, the results of Coursey [5], Czech
et al. [6], and Czech and Krausman [7] already indicated
a preference for other animals to the detriment of
amphibians and reptiles, even anticipating that the sup-
port dedicated to their preservation would be less than
that provided to other animals [1,2,8,64]. More recently
Nolan et al. [65], has also shown that snakes and
“wugs”, a taxon that include invertebrates like snails,
crabs, but also vertebrate as lizards and turtles, were the
least appreciated animals when compared to other tax-
ons as mammals, birds or fishes. As the authors state
[65], that emotional responses to animals comprise an
important dimension in the retention and articulation of
ethnobiological information. It can be concluded that
these wrong perceptions, resulting from folklore, can
clearly influence the attitudes people have towards these
animals. However, it must be taken into account that
not all of the wrong perceptions about amphibians and
reptiles result directly from folklore, such, as it was
already referred, evolutionary responses, or lack of infor-
mation, can lead people to picture these animals as dan-
gerous, lethal or aggressive. Reptiles were more
misunderstood than amphibians, and, in fact, amphi-
bians showed lower negative valorization than reptiles.
Table 2 Univariate statistics and reliability (Cronbach’s alpha) of scales used
Scale/items Reptiles Amphibians
Mean SD Min. Max. Alpha Mean SD Min. Max. Alpha
Folklore 4.56 1.82 0 10 0.67 3.84 .73 0 10 0.62
are dangerous animals 3.85 1.70 0 10 2.21 2.34 0 10
are useful animals
a 7.25 2.91 0 10 6.71 3.26 0 10
are poisonous 3.96 2.36 0 10 2.67 2.88 0 10
are fatal to human beings 5.10 7.82 0 10 5.12 3.86 0 10
are completely inoffensive
a 5.30 2.50 0 10 5.89 3.33 0 10
usually attack humans 2.71 2.23 0 10 1.22 1.87 0 10
usually ignore humans
a 5.88 2.99 0 10 4.54 4.27 0 10
usually flee from humans
a 3.85 2.58 0 10 3.43 3.25 0 10
are important to the ecosystem
a 3.14 3.82 0 10 2.74 3.37 0 10
Negative values 4.63 2.06 0 10 0.73 3.37 0.69 0 10 0.71
I like the animal
a 7.62 2.30 0 10 7.23 3.32 0 10
I find the animal ugly 5.53 3.65 0 10 5.11 3.65 0 10
I don’t go near places where the animal is 4.78 3.29 0 10 3.42 3.45 0 10
The way the animal moves gives me the creeps 3.63 3.82 0 10 2.36 3.12 0 10
I don’t like the noises that the animal makes 2.14 3.05 0 10 2.00 3.20 0 10
I fear the animal 4.39 7.88 0 10 2.14 2.97 0 10
I’m sick of the animal 4.43 3.21 0 10 4.09 4.30 0 10
The animal gives me nightmares .98 2.16 0 10 .61 1.87 0 10
I don’t mind if the animal lives in my house/property
a 7.27 3.21 0 10 - - - -
I think that the presence of the animal gives value to the surrounding
environment
a
5.54 3.72 0 10 - - - -
Persecution/anti-conservation 3.79 1.13 0 10 0.67 2.41 .79 0 10 0.67
When I find one of these animals, I usually kill it or ask someone to kill it 2.98 3.29 0 10 1.91 3.01 0 10
If there was a population of these animals in my property I would take
measures to eliminate it
4.69 3.69 0 10 3.32 3.66 0 10
I think there should be a greater concern for the preservation of these
animals
a
4.84 3.44 0 10 - - - -
I think that these animals should be exterminated 2.66 3.47 0 10 2.01 3.03 0 10
Both scales ranged from 0 to 10.
a Reversed
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tion between folklore and the values expressed by peo-
ple, since the first can be one of the reasons for the
aversion showed by people towards the herpetofauna.
Also, reptiles are more phobia-inducing animals than
amphibians, because from even an evolutionary point of
view reptiles posed real threats to mammals while
amphibians did not [26-28].
These presence of folklore varied significantly with
place of residence, age, and level of education, in the
Table 3 Folklore by sociodemographic variables
Sample Dependent variable: Folklore about reptiles Dependent variable: Folklore about amphibians
Demographics N % Mean SD F value p value Mean SD F value p value
Locale 6.603 .010 1.311 .253
- Urban 283 57 4.21 1.36 4.37 1.38
- Rural 231 43 5.53 1.42 4.24 1.24
Gender .342 .559 .297 .586
- Male 261 51 4.39 1.38 4.28 1.31
- Female 253 49 4.32 1.40 4.35 1.33
Education 6.052 .000 5.682 .001
- 4th grade 114 22 4.20 1.47 4.17 1.09
- 9th grade 199 40 4.69 1.26 4.12 1.36
- 12th grade 119 24 4.14 1.41 4.56 1.27
- BSc or Higher 69 14 4.02 1.45 4.71 1.48
Age 6.955 .000 9.682 .000
- 0-14 years 95 18 4.83 1.36 3.89 1.40
- 15-24 years 141 27 4.34 1.40 4.33 1.20
- 25-64 years 162 32 4.08 1.41 4.71 1.53
- 65 or more years 116 23 4.38 1.29 4.09 .86
a The scale of wrong perceptions on reptiles and amphibians ranges from 0 (participant did not agree with the statement about wrong perceptions of reptiles
and amphibians) to 10 (participant totally agreed with the statement).
Cronbach’s alpha for reptiles = 67%
Cronbach’s alpha for amphibians = 62%
Table 4 Negative values by sociodemographic variables
Sample Dependent variable: Negative values about
reptiles
Dependent variable: Negative values about
amphibians
Demographics N % Mean SD F value p value Mean SD F value p value
Locale .241 .624 4.342 .038
- Urban 283 57 4.58 2.33 2.66 1.98
- Rural 231 43 4.68 1.84 3.01 1.76
Gender 1.430 .232 35.760 .000
- Male 261 51 4.51 2.27 2.33 1.61
- Female 253 49 4.74 1.97 3.29 2.02
Education 1.731 .160 .547 .650
- 4th grade 114 22 4.92 1.83 2.69 1.36
- 9th grade 199 40 4.50 2.34 2.94 2.07
- 12th grade 119 24 4.76 1.95 2.76 1.88
- BSc or Higher 69 14 4.29 2.14 2.74 2.06
Age .372 .774 1.672 .172
- 0-14 years 95 18 4.52 2.13 3.15 2.09
- 15-24 years 141 27 4.52 1.80 2.84 2.03
- 25-64 years 162 32 4.70 2.19 2.77 2.06
- 65 or more years 116 23 4.74 2.38 2.57 1.11
a The scale for negativie values about reptiles and amphibians ranges from 0 (participant said that the statement about negative values about reptiles and
amphibians did not apply to him/her) to 10 (participant said the statement totally applied to him/her)
Cronbach’s alpha for reptiles = 73%
Cronbach’s alpha for amphibians = 71%
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Page 7 of 12case of reptiles, and with age and education in the case
of amphibians. Generally, older people had fewer of
these folklore related wrong perceptions than younger
people, and this can be explained by their higher levels
of experience and knowledge. However, as we expected,
negative values about these animals are also widespread
in the population, having greater values for reptiles than
for amphibians.
There is a common belief that aesthetics is an impor-
tant determinant of public support for species protec-
tion, and this is supported by the studies of Stokes [66]
and Knight [8]. In our study, we did not examine this
aesthetics factor, but we studied negative values. Kellert
[25] states that a negative value is indicated when people
show feelings of fear, aversion, and dislike for some spe-
cies of animals. We argue that some part of these nega-
tive values could be based on aesthetic arguments, so
when exploring the negative values we may also be
exploring aesthetics. Also, as Knight [8] states, some of
our emotional responses to some animals, such as
snakes and spiders, may be guided by not only our fear
but also our aesthetic preferences. Our conclusions pre-
sent one of the first evidences that the presence of folk-
lore and negative values clearly affects the conservation
of amphibians and reptiles, and therefore should be
taken into account when dealing with conservation
problems.
Conclusions
The persecution triggered by these factors can be a ser-
ious factor that threatens populations of amphibians and
reptiles, especially reptiles, since they are the most
feared and hated, and more species with problematic
classifications (Table 1). The problem of direct
Figure 1 Test of the model of relations between folklore, negative values, sociodemographic variables, and persecution, for reptiles.
Structural coefficients and factor loadings are standardized. Goodness of fit: X
2 = 191 (d.f. 60); p = .000; NNFI = .90; CFI = .92; RMSEA = .07.
Persecution R
2 = .84. F1–are dangerous animals; F2–are poisonous; F3–are fatal to human beings; NV1–I find the animal ugly; NV2–the way the
animal moves gives me creeps; NV3–I don’t go near places where the animal is; NV3–I’m sick of the animal; P1–when I find one of these
animals, I usually kill it or ask someone to kill it; P2–I think that these animals should be exterminated; P3–if there was a population of these
animals in my property I would take measures to eliminate it.
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Page 8 of 12persecution of herpetofauna is a major threat to the sur-
vival of some reptile species, endangered or not, from
Europe [67]. The greatest threats to reptiles and amphi-
bians are due to habitat destruction, pollution, climate
change, and competition with alien species [68], but it is
also known that the complex relationship between
humans and these animals, consisting in their direct
persecution, capture, and killing, poses a serious and
real threat. Cox et al. [68] report that in the Mediterra-
nean basin, the greatest threat to reptiles is the destruc-
tion and alteration of habitat, affecting not only
endangered species but also species that are not yet
threatened, followed by over-exploitation of animals,
pollution, and invasive species. In the same report the
authors also state that many species, especially snakes,
are persecuted, although only some of these are endan-
gered species. This situation contrasts with that of
amphibians, for which the authors state that direct
human persecution is not significant and that the main
threats to this group of wildlife are the destruction and
alteration of habitat, pollution, and invasive species.
Also, Cox and Temple [67], in a report by IUCN on the
Figure 2 Test of the model of relations between folklore, negative values, sociodemographic variables, and persecution, for
amphibians. Structural coefficients and factor loadings are standardized. Goodness of fit: X
2 = 98.3 (d.f. 39); p = .000; NNFI = .94; CFI = .96;
RMSEA = .05. Persecution R
2 = .78. F1–are dangerous animals; F2–are poisonous; NV1- the way the animal moves gives me creeps; NV2–I don’t
go near places where the animal is; NV3–I’m sick of the animal; NV4–I fear the animal; P1–when I find one of these animals, I usually kill it or ask
someone to kill it; P2–I think that these animals should be exterminated; P3–if there was a population of these animals in my property I would
take measures to eliminate it.
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Page 9 of 12state of conservation of reptiles in Europe, reinforce the
idea that the main threat to reptiles is the destruction
and alteration of habitat, followed by over-exploitation,
pollution, and direct persecution. As Brito et al. [36]
state, there are several reports of snakes being deliber-
ately killed throughout Europe in the nineteenth and
early twentieth centuries and the extinction of some
populations, especially poisonous snakes belonging to
the genus Vipera. The Latastei viper (Vipera latastei)
was driven to extinction in the Columbretes Islands dur-
ing the construction of a lighthouse [69]. Also the adder
(Vipera aspis) became extinct in the forests around
Paris [70] and Vipera ursinii rakosiensis became extinct
i nR o m a n i aa n dA u s t r i ad u et od e l i b e r a t ep e r s e c u t i o n
and extermination [71]. In North America, rattlesnakes
are persecuted through round-up events during which
they are collected from their natural habitat and killed
[72]. Whittaker and Shine [73] indicate that in Australia,
in a study of the causes of mortality of big elapid snakes,
38% of the respondents to a questionnaire affirmed that
they attacked snakes when they found them, for reasons
of fear, hate, and concern for the safety of children or
pets. In a study conducted in Canada using fake snakes
and turtles placed in parts of the road not used by cars,
Ashley et al. [74] observed that often these baits were
run over in the parts of the road that are usually not
driven on, suggesting that motorists intentionally
deviated from the normal route to run over these ani-
mals, and snakes were run over more often than turtles.
The presence of many myths and folklore related to
these animals presenting them as dangerous and veno-
mous [24,35,36] may contribute to these misconcep-
tions that people have about them. For further
research, we aim to understand better how wrong per-
ceptions can influence the presence of negative values
and whether the clarification of these wrong percep-
tions can influence the manifestation of these types of
values and change the persecutory attitudes toward
these animals, allowing better plans to be made for
their conservation. Also, given the failure of protective
legislation to stop the capture and killing of these ani-
mals, we need an alternative approach. The obvious
possibility is an increased emphasis on environmental
education, as proposed by Whitaker and Shine [73].
Data from this study and from Ceríaco [35] suggest
that such environmental education programs should
focus on the clarification of the wrong perceptions
about the degree of danger and usefulness of these ani-
mals and on better and clearer presentation of these
animals’ real characteristics (as opposed to folklore and
aesthetic characteristics). Life history, ecological issues,
and conservation problems should also be addressed,
especially the potential usefulness of these animals as
predators of pests and to the food-chain equilibrium.
In order to protect animals which are part of a strong
cultural heritage and regarding which a large number
of stories and misconceptions exist, an interdisciplinary
approach is essential. Such an approach includes the
analysis of local folklore, as examination of misconcep-
tions is necessary to understand not only why they still
exist in the popular imagination, but also how they
m a yc o n s t i t u t ear e a lr i s kt ot h es u r v i v a lo ft h es p e c i e s
in question.
Even if the animal related folklore, or if we prefer, eth-
nozoology should not be disregarded, and must even be
considered as a very important socio-cultural heritage,
sometimes it can clearly constitute a conservation pro-
blem. The case of geckos in southern Portugal [24] is a
fine example of this, since we can consider the folklore
that surround the geckos as a very old cultural heritage,
that shall be studied, understood and preserved (and
that even can constitute a very interesting stand point
for history of culture and history of science studies),
otherwise constitute the basis of why these animals are
hated and persecuted, resulting in thousands of direct
killings every year, and must be controlled and pre-
vented through directed information and educational
campaigns. Although, if the study of the complex socio-
cultural context and the nature of these folklore, which
is needed to better understand these human-animal
relations, is very important, t h ep r e s e n ts t u d ys e r v e st o
present a stand-point evidence that the presence of
some wrong ideas, resulting from folklore, can clearly
influence anti-conservationist and persecution attitudes
towards amphibians and reptiles.
Acknowledgements
I would like to thank my undergraduate and graduate colleagues who
helped me in the data collection, namely Mariana Marques, Ana Filipa
Ferreira, Maria Pimentel, Miguel Bilou, Verónica Sanita, Ana Rita Santiago, Rita
Ramos, Raquel Alves, Cristina Nava, Ângela Vasconcelos, André Lourenço,
André Simão, Nuno Soares, Inês Monteiro, Sofia Ramalho, Joana Anjos,
Marco Caetano, Bruno Pacheco, António Vareia, Natália Madeira, and Joana
Damas. I would also like to thank Prof. Ana Sampaio for her help with the
Structural Equation Model and Prof. João Claro for his help with the
questionnaire construction. Without them, this investigation would not have
been possible. Some technical, scientific, and other formal commentaries
were provided by Paulo Sá Sousa and João Rabaça. Also, important
comments were given by the four anonymous reviewers during the peer-
review process that helped to clarify some ideas and concepts.
Authors’ contributions
As single author LMPC was responsible for the design of the study, the data
collection (where he was helped by some colleagues, referred in the
Acknowledgments section.), data analysis and writing of the entire
manuscript.
Competing interests
The author declares that they have no competing interests.
Received: 19 October 2011 Accepted: 8 February 2012
Published: 8 February 2012
Ceríaco Journal of Ethnobiology and Ethnomedicine 2012, 8:8
http://www.ethnobiomed.com/content/8/1/8
Page 10 of 12References
1. Gibbons JW: The management of amphibians, reptiles and small
mammals in North America: the need for an environmental attitude
adjustment. In Management of Amphibians, Reptiles, and Small Mammals in
North America. Edited by: Szaro RC, Severson KE, Patton DR. Flagstaff AZ:
USDA Forest Service; 1988:4-10.
2. Stanford Environmental Law Society (SELS): The Endangered Species Act
Stanford, USA: Stanford University Press; 2001.
3. Meffe GK, Carroll CR: Principles of Conservation Biology. 2 edition.
Sunderland, USA: Sinauer Associates; 1997.
4. Primack RB: Essentials of Conservation Biology Fourth edition. Sunderland,
MA, USA: Sinauer Associates; 2006.
5. Coursey DL: The revealed demand for a public good: evidence from
endangered and threatened species. NY Univ Environ Law J 1998,
6:411-449.
6. Czech B, Krausman PR, Borkhartaria R: Social construction, political power,
and allocation of benefits to endangered species. Conserv Biol 1998,
12:1103-1112.
7. Czech B, Krausman PR: The Endangered Species Act. History, Conservation
Biology, and Public Policy Baltimore, USA: Johns Hopkins University Press;
2001.
8. Knight AJ: “Bats, snakes and spiders, Oh my!” How aesthetic and
negativistic attitudes, and other concepts predict support for species
protection. J Environ Psychol 2008, 28:94-103.
9. Álvares F: O lobo no imaginário popular. In Serra da Aboboreira - a terra, o
homem e os lobos. Edited by: Nunes M. Amarante, Portugal: Câmara
Municipal de Amarante; 2004:135-145.
10. Bjerke T, Vitterso J, Kaltenborn BP: Locus of control and attitudes towards
large carnivores. Psychol Rep 2000, 86:37-46.
11. Bjerke T, Reitan O, Kellert SR: Attitudes towards wolves in southeastern
Norway. Soc Nat Resour 1998, 11:169-178.
12. Bkerke T, Kaltenborn BP, Thrane C: Sociodemographic correlates of fear-
related attitudes toward the wolf (Canis lupus lupus). Fauna Nor 2001,
21:33-35.
13. Kleiven J, Bjerke T, Kaltenborn BP: Factors influencing the social
acceptability of large carnivore behaviors. Biodivers Conserv 2004,
13:1647-1658.
14. Kellert S: Values and perceptions of invertebrates. Conserv Biol 1993,
7:845-855.
15. Kellert SR: The public and timber wolf in Minnesota. Trans N Am Wildl Nat
Resour Conf 1986, 51:193-200.
16. Kellert SR: Public views of wolf restoration in Michigan. Trans N Am Wildl
Nat Resour Conf 1991, 6:151-161.
17. Kellert SR: Public attitudes towards bears and their conservation. Int Conf
Bear Res Manag 1994, 9:43-50.
18. Kellert SR, Berry JK: Knowledge, Affection, and Basic Attitudes toward Animals
in American Society Phase III U.S. Fish and Wildlife Service Report.
Washington, DC: U.S. Government Printing Office; 1980.
19. Kellert SR, Black M, Rush CR, Bath AJ: Human culture and large carnivore
conservation in North America. Conserv Biol 1996, 10:977-990.
20. Morzillo AT, Mertig AG, Garner N, Liu J: Resident attitudes toward black
bears and population recovery in East Texas. Hum Dimens Wildl 2007,
12:417-428.
21. Pough FH, Andrews RM, Cadle JE, Crump ML, Savitzky AH, Wells KD:
Herpetology Upper Saddle River, NJ, USA: Prentice-Hall; 1998.
22. Ferrand N, Ferrand de Almeida P, Gonçalves H, Sequeira F, Teixeira J,
Ferrand de Almeida F: Guia dos Anfíbios e Répteis de Portugal Porto,
Portugal: Guias Fapas/Câmara Municipal do Porto; 2001.
23. Alves RRN, Vieira WLS, Santana GG: Reptiles used in traditional folk
medicine: conservation implications. Biodivers Conserv 2008, 17:2037-2049.
24. Ceríaco LMP, Marques MP, Madeira NC, Vila-Viçosa CMM, Mendes P:
Folklore and traditional ecological knowledge of geckos in southern
Portugal: implications for conservation and science. J Ethnobiol Ethnomed
2011, 7:26.
25. Kellert SR: The Value of Life. Biological Diversity and Human Society
Washington DC, USA: Island Press; 1996.
26. Sagan C: Dragons of Eden Ballantine Books, United Kingdom; 1977.
27. Ohman A, Mineka S: The malicious serpent: snakes as a prototypical
stimulus for an evolved module of fear. Curr Dir Psychol Sci 2003, 12:5-9.
28. Ohman A, Soares JJF: Unconscious anxiety: phobic responses to masked
stimuli. J Abnorm Psychol 1994, 103:231-240.
29. Morris MA, Morris D: Men and Snakes London, UK: Hutchison; 1965.
30. Agras S, Sylvester D, Oliveau D: The epidemiology of common fears and
phobias. Compr Psychiatry 1969, 10:151-156.
31. Thorpe SJ, Salkovskis PM: Animal phobias. In Phobias - A Handbook of
Theory, Research And Treatment. Edited by: Davey GCL. Chichester, UK: Wiley;
1997:81-106.
32. Ulrich RS: Biophilia, biophobia, and nature landscapes.Edited by: Kellert
SR, Wilson EO. Washington, DC, USA: Island Press; 1993:73-138.
33. Kellert SR, Wilson EO: The Biophilia Hypothesis Washington DC, USA: Island
Press; 1993.
34. Decker DJ, Brown TL, Hustin DL, Clarke SH, O’Pezio J: Public attitudes
towards black bears in the Catskills. NY Fish Game J 1981, 28:1-20.
35. Ceríaco LMP: Gecko’s folklore in Portuguese oral tradition. Proc Int Conf
Oral Tradition 2010, 2:211-217.
36. Brito JC, Rebelo A, Crespo EG: Viper killings for superstitious reasons in
Portugal. Bol Asoc Herpetol Esp 2001, 12:101-104.
37. Alves RRN, Souto WM: Ethnozoology in Brazil: current status and
perspectives. J Ethnobiol Ethnomed 2011, 7:22.
38. Walsh M: Snakes on the Usangu Plains: an introduction to Sangu
ethnoherpetology. E Afr Nat Hist Soc Bull 1995, 25:38-43.
39. Walsh M: Swahili ethnoherpetology: notes from Central Unguja. E Afr Nat
Hist Soc Bull 1996, 26:18-22.
40. Goodman SM, Hobbs J: The distribution and ethnozoology of reptiles of
the northern portion of the Egyptian eastern desert. J Ethnobiol 1994,
14:75-100.
41. Alves RRN, Filho GAP, Delima YCC: Snakes used in ethnomedicine in
northeast Brazil. Environ Dev Sustain 2007, 9:455-464.
42. Barbosa AR, Nishida AK, Costa ES, Cazé AR: Abordagem etnoherpetologica
de São José da Mata - Paraíba - Brasil. Rev Biol Ciênc Terra 2007,
7:117-123.
43. Alves RRN, Filho GAP: Commercialization and use of snakes in north and
northeastern Brazil: implications for conservation and management.
Biodivers Conserv 2007, 16:969-985.
44. Alves RRN, Santana GG: Use and commercialization of Podocnemis
expansa (Schweiger 1812) (Testudines: Podocnemididae) for medicinal
purposes in two communities in north of Brazil. J Ethnobiol Ethnomed
2008, 4:3.
45. Fita DS, Neto EMC, Schiavetti A: “Offensive” snakes: cultural beliefs and
practices related to snakebites in a Brazilian rural settlement. J Ethnobiol
Ethnomed 2010, 6:13.
46. Frembgen JW: The folklore of geckos: ethnographic data from south and
west Asia. Asian Folk Stud 1996, 55:135-143.
47. Das I: The Serpent Tongue: A Contribution to the Ethnoherpetology of India
and Adjacent Countries Frankfurt am Maim: Edition Chimaira; 1998.
48. Sasaki K, Sasaki Y, Fox S: Endangered traditional beliefs in Japan:
influences on snake conservation. Herpetol Conserv Biol 2010,
5:474-485.
49. Somaweera R, Somaweera N: Serpents in jars: the snake wine industry in
Vietnam. J Threat Taxa 2010, 2:1251-1260.
50. Bertrand H: Contribution à l’étude de l’herpetologie et de
l’ethnoherpetologie en Anjeur. Bull Soc Herpetol Fr 1997, 83:51-62.
51. Prokop P, Ozel M, Usak M: Cross-cultural comparison of student attitudes
toward snakes. Soc Anim 2009, 17:224-240.
52. Tomazic I: Pre-service biology teachers’ and primary school students’
attitudes toward and knowledge about snakes. Eurasia J Math Sci Technol
2011, 7:161-171.
53. Loureiro A, Ferrand de Almeida N, Carretero MA, Paulo OS: Atlas dos
Anfíbios e Répteis de Portugal Lisboa, Portugal: Esfera do Caos; 2010.
54. Byrne BM: Structural Equation Modelling with AMOS: Basic Concepts,
Applications, and Programming Mahwah, USA: Lawrence Erlbaum; 2001.
55. Maroco J: Análise Estatistica com Utilização de SPSS Lisboa: Edições Sílabo;
2007.
56. Iriondo JM, Albert MJ, Escudero A: Structural equation modelling: an
alternative for assessing causal relationshios in threatened plant
populations. Biol Conserv 2003, 113:367-377.
57. Corral-Verdugo V, Bonnes M, Tapia-Fonllem C, Fraijo-Sing B, Frías-
Armenta M, Carrus G: Correlates of pro-sustainability orientation: the
affinity towards diversity. J Environ Psychol 2008, 29:34-43.
58. Vaske JJ, Williams DR, Jonker S: Demographic influences on
environmental value orientations and normative beliefs about national
forest management. Soc Nat Resour 2001, 14:761-776.
Ceríaco Journal of Ethnobiology and Ethnomedicine 2012, 8:8
http://www.ethnobiomed.com/content/8/1/8
Page 11 of 1259. Bryant FB, Yarnold PR, Michelson EA: Statistical methodology: VIII. Using
confirmatory factor analysis (CFA) in emergency medicine research. Acad
Emerg Med 1998, 6:54-66.
60. Bollen KA: Structural Equations with Latent Variables New York, USA: John
Wiley and Sons; 1989.
61. Marsh HW, Hocevar D: The application of confirmatory factor analysis to
the study of self concept: first and high order factor structure and their
invariance across age groups. Psychol Bull 1985, 97:562-582.
62. Pooley JA: Environmental education and attitudes: emotions and beliefs
are what is needed. Environ Behav 2000, 32:711-723.
63. Prokop P, Tunnicliffe SD: “Disgusting” animals: primary school children’s
attitudes and myths of bats and spiders. Eurasia J Math Sci Technol Educ
2008, 4:87-97.
64. Woods B: Beauty and the beast: preferences for animals in Australia. J
Tour Stud 2000, 11:25-35.
65. Nolan JM, Jones KE, McDougal KW, McFarlin MJ: “The lovable, the
loathsome, and the liminal: Emotionality in Ethnozoological cognition”. J
Ethnobio 2006, 26:126-138.
66. Stokes DL: Things we like: human preferences among similar organisms
and implications for conservation. Hum Ecol 2006, 35:361-369.
67. Cox NA, Temple HJ: European Red List of Reptiles Luxembourg: Office for
Official Publications of the European Communities; 2009.
68. Cox N, Chanson J, Stuart S: The Status and Distribution of Reptiles and
Amphibians of the Mediterranean Basin, IUCN 2006, 42.
69. Bernis F: La culebra de las islas Columbretes Vipera latastei. Bol Real Soc
Esp Hist Nat 1968, 66:115-133.
70. Lescure J: Commerce, législation, protection. In Les Serpents. Edited by:
Bauchot R. Paris: Bordas; 1994:218-231.
71. Langton T, Burton JA: Amphibians and Reptiles - Conservation Management
of Species and Habitats Strasbourg: Council of Europe Publishing; 1997.
72. Weir J: The Sweetwater rattlesnake round-up: a case study in
environmental ethics. Conserv Biol 1992, 6:116-127.
73. Whitaker PB, Shine R: Sources of mortality of large elapid snakes in an
agricultural landscape. J Herpetol 2000, 34:121-128.
74. Ashley PE, Kosloski A, Petrie SA: Incidence of intentional vehicle-reptile
collisions. Hum Dimens Wildl 2007, 12:137-143.
doi:10.1186/1746-4269-8-8
Cite this article as: Ceríaco: Human attitudes towards herpetofauna: The
influence of folklore and negative values on the conservation of
amphibians and reptiles in Portugal. Journal of Ethnobiology and
Ethnomedicine 2012 8:8.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Ceríaco Journal of Ethnobiology and Ethnomedicine 2012, 8:8
http://www.ethnobiomed.com/content/8/1/8
Page 12 of 12